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(57)Abstract: 

PURPOSE: To obtain the title capsule having low equilibrium water content in film and 
capable of preventing crack, deterioration, etc., due to water content after filling of 
chemical without causing brittleness even under low-temperature conditions. 
CONSTITUTION: An aqueous solution of a base agent obtained by blending (A) a water 
soluble cellulose, preferably a cellulose ether (e.g. hydroxypropylmethyl cellulose 
substituted with an alkyl group and/or hydroxyalkyl group and used as a base with (B) a 
gelling agent, e.g. tamarind seeds, polysaccharides, pectin, gelatin, especially 
carrageenan and (C) a gelling assistant, e.g. potassium ion and/or ammonium ion in the 
case of carrageenan and containing 5-25wt.% of the ingredient A, 0.1-0.5wt.% of the 
ingredient B and 0.01-0.50wt.% of the ingredient C is prepared and a pin for forming 
capsule is dipped in the above- mentioned aqueous solution and the pin is pulled up and 
the aqueous solution of base attached to the outer surface is gelled to form capsule film. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daiages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

CLAIMS 

(57) [Claim(s)] " " = 

[Claim 1 J A hard capsule for physic which makes a basis cellulose ether replaced by alkyl 
group and hydroxyalkyl radical, or hydroxyalkyl radical, and comes to blend a gelling agent and 
a gelation adjuvant with it. 

[Claim 2] an alkyl group — and — hydroxyalkyl — a radical — or — hydroxyalkyl — a radical 

— replacing — having had — cellulose ether — five - 25 — % of the weight — a gelling agent 

— 0.1 - 0.5 — % of the weight — and — gelation — an adjuvant — 0.01 - 0.50 — % of the 
weight — blending — a thing — it is — a claim — ( — one — ) — a publication — physic — 
** — hard — a capsule . 

[Claim 3] A claim (1) whose cellulose ether is hydroxy propyl methylcellulose or 
hydroxypropylcellulose, or a hard capsule for physic given in (2). 

[Claim 4] A claim (1) whose gelling agent is a carrageenan and whose gelation adjuvants are 
potassium ion and/or ammonium ion, (2), or a hard capsule for physic given in (3). 
[Claim 5] Cellulose ether replaced by alkyl group and hydroxyalkyl radical, or hydroxyalkyl 
radical, Prepare a capsule basis aqueous solution containing a gelling agent and a gelation 
adjuvant, and a pin for capsule molding is immersed in this basis aqueous solution. 
Subsequently, a manufacture method of a hard capsule for physic characterized by pulling up 
this pin for molding from a basis aqueous solution, making this basis aqueous solution adhering 
to an outside surface of the pin for molding concerned gel under a room temperature, and 
making a capsule coat form in an outside surface of said pin for molding. 
[Claim 6] a capsule — a basis — an aqueous solution — solution temperature — 50 - 52 — 
degree C — ** — carrying out — this — a basis — an aqueous solution — gelation — 22.5 

— 25.5 — degree C — environment — the bottom — carrying out — a thing — it is — a 
claim — ( — five — ) — a publication — physic — ** — hard — a capsule — manufacture — 
a method . 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the new hard capsule for physic, the hard capsule of the low content 
moisture content which does not use gelatin especially well-known to a basis, the hard 
capsule for physic that made the water-soluble cellulosic the basis in more detail, and its 
manufacture method. 
[Description of the Prior Art] 

As everyone knows, the hard capsule for physic usually makes gelatin a basis, and is cast by 
this from plasticizers, such as a glycerol or a sorbitol, and the coat constituent with which 
addition combination of opaquer, a color, or the pigment was suitably carried out when 
requiring further. And this thing usually holds about 10 - 15% of the weight of moisture in this 
capsule coat. 

If the content moisture in a capsule coat becomes 10 or less % of the weight, the plasticity of 
a coat will be lost, the shock resistance at the time of restoration of the drugs into the 
capsule concerned is spoiled remarkably, and it stops being equal to use. Moreover, if the 
empty or drugs restoration back is not asked but the content moisture content in a coat falls 
also at the time of conservation of this capsule, this coat contracts and it cannot avoid that 
fitting of a cap and the body becomes loose with time. Therefore, it is indispensable to make 
fixed moisture hold in the coat by the well-known gelatin hard capsule to apply as above- 
mentioned. 

However, it decomposes and this gelatin hard capsule has caused [ the fall of the potency of 
a chief remedy, deterioration, discoloration, and ] un-arranging, such as insolubilization of a 
capsule coat, further, when the drugs with which the interior was filled up for the moisture in 
said coat tend to receive hydrolysis, or when two or more sorts of drugs with an interaction 
are contained. 

Various amelioration and a proposal are made about the hard capsule for physic until now that 
such a defect should be canceled. For example, the water-soluble cellulose ether with which 
some or all of a hydroxyl group of a cellulose was replaced by the alkyl group or the hydroxy 
group is used as a basis, a molding pin is immersed in this water-soluble immersion fluid, and 
the manufacturing method of the hard capsule which forms a coat is indicated by JP,47- 
431 0,B. Moreover, poly vinyl alcohol (PVA) is blended with said water-soluble cellulose ether, 
and it is indicated by JP,61-100519,A and the 62-266060 official report about the method of 
obtaining a hard capsule from this water-soluble immersion fluid. 
[Problem (s) to be Solved by the Invention] 

However, without said basis immersion fluid carrying out gelation solidification, if the heating is 
not enough since the coat adhering to the pin for molding or this pin itself is heated, gelation 
molding is carried out and it is manufactured, after the pin for molding is immersed in the 
basis immersion fluid of an aqueous solution cellulosic, immersion fluid slips down and these 
capsules for physic cannot obtain the capsule coat which may be satisfied practically from 
the pin for molding. Moreover, if heating temperature is too high, it will produce un-arranging - 
- a wrinkle tends to go into the coat at the time of gelation. Especially in the case of the 
latter, in case immersion gelation of the water-soluble cellulosic adhering to the pin for 
molding is carried out by underwater [ hot ], molding begins to melt underwater slightly, and it 
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is [ this ] a sake. It is difficult it not only to become difficult to obtain a uniform coat, but for 

there to be a thing of molding, i.e., a capsule coat, for which a crack is generated plentifully 

from the pin for desiccation backward molding, even if it faces stripping off, and to obtain the 

hard capsule for physic of low moisture content practical anyway, since that jelly strength of 

this thing is small, furthermore, equipment and actuation special to enforcing these capsule 

manufacturing methods — needing — the immersion from the usual gelatin basis — molding - 

- the most general well-known capsule manufacturing installation cannot be used as it is. 

It is thought out in the above conditions and is going to improve the difficulty of the hard 

capsule which consists of a water-soluble above-mentioned cellulosic, and un-arranging, and 

the equilibrium moisture in a capsule coat is low, and does not embrittle under a low humidity 

condition, but this invention uses the crack after the drugs restoration by moisture, 

deterioration, etc. as a prevention plug. 

[The means for solving a technical problem] 

Gelation under a room temperature is enabled by adding and blending a gelling agent and a 
gelation adjuvant with this by making into a basis the cellulose ether with which this invention 
was replaced by the alkyl group and the hydroxyalkyl radical, and the basis was replaced by 
the hydroxyalkyl radical. Therefore, let the hard capsule for physic containing the cellulose 
ether, gelling agent, and gelation adjuvant by which this invention was replaced by the alkyl 
group and the hydroxyalkyl radical, and the basis was replaced by the hydroxyalkyl radical, and 
its manufacture method be the summary. 

As cellulose ether replaced by the hydroxyalkyl radical, although the alkyl group used in this 
invention and a hydroxyalkyl radical, and a basis can mention the hydroxypropyl 
methylcellulose or hydroxypropylcellulose, they are the optimal in this in the point of the 
mechanical strength under a hydroxypropyl-methylcellulose coat moldability and low-water- 
flow part. 

On the other hand, although a carrageenan, a tamarind seed polysaccharide, pectin, curdlan, 
gelatin, a furcellaran, an agar, etc. can be illustrated as an usable gelling agent in this 
invention, since it becomes usable by addition with a carrageenan little from the gelation 
nature which whose gel strength was high and was moreover excellent under coexistence with 
specific ion being shown, it is especially suitable. In addition, although three sorts, a kappa 
carrageenan, an IOTA carrageenan, and a lambda carrageenan, are known by the above- 
mentioned carrageenan, the kappa and IOTA carrageenan which have gelation ability in this 
invention can be used for it. As a gelation adjuvant of this gelling agent carrageenan, about a 
kappa carrageenan, one sort of potassium ion, ammonium ion, and calcium ion or two sorts or 
more can be mentioned, and calcium ion can be mentioned about an IOTA carrageenan. 
By the way, the concentration of the immersion fluid at the time of molding of the hard 
capsule for this invention physic (manufacture), i.e., a basis aqueous solution, contains the 
cellulose ether replaced by the alkyl group and the hydroxyalkyl radical, or the hydroxyalkyl 
radical, and contains 0.1 - 0.5 % of the weight, and a gelation adjuvant for a gelling agent in 
0.01 - 0.50% of the weight of the range five to 25% of the weight, respectively. At less than 5 % 
of the weight, if it is difficult to make the capsule coat of sufficient thickness form and the 
concentration of the cellulose ether replaced by the alkyl group concerned and the 
hydroxyalkyl radical, or the hydroxyalkyl radical exceeds 25 % of the weight, the jelly viscosity 
of a basis will become high and it will become difficult to cast [ of the uniform capsule coat by 
dip coating ] the concentration of the cellulose ether replaced by the alkyl group and 
hydroxyalkyl radical, or hydroxyalkyl radical in a basis aqueous solution. Therefore, especially 
the desirable concentration of the cellulose ether replaced by the alkyl group and the 
hydroxyalkyl radical, or the hydroxyalkyl radical is 13 - 17 % of the weight. 
If it slips down from a pin, without on the other hand the basis aqueous solution with which 
the concentration of the carrageenan as a gelling agent adhered to the molding pin at less 
than 0.1 % of the weight at the time of immersion molding gelling and 0.5 % of the weight is 
exceeded conversely, it will become easy to generate a gelation film in an immersion fluid 
vessel-wall side, and like the above-mentioned case, the jelly viscosity of a basis becomes 
high and molding of the uniform capsule coat by dip coating not only becomes difficult, but will 
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is [ this ] a sake. It is difficult it not only to become difficult to obtain a uniform coat, but for 

there to be a thing of molding, i.e., a capsule coat, for which a crack is generated plentifully 

from the pin for desiccation backward molding, even if it faces stripping off, and to obtain the 

hard capsule for physic of low moisture content practical anyway, since that jelly strength of 

this thing is small, furthermore, equipment and actuation special to enforcing these capsule 

manufacturing methods — needing — the immersion from the usual gelatin basis — molding - 

- the most general well-known capsule manufacturing installation cannot be used as it is. 

It is thought out in the above conditions and is going to improve the difficulty of the hard 

capsule which consists of a water-soluble above-mentioned cellulosic, and un-arranging, and 

the equilibrium moisture in a capsule coat is low, and does not embrittle under a low humidity 

condition, but this invention uses the crack after the drugs restoration by moisture, 

deterioration, etc. as a prevention plug. 

[The means for solving a technical problem] 

Gelation under a room temperature is enabled by adding and blending a gelling agent and a 
gelation adjuvant with this by making into a basis the cellulose ether with which this invention 
was replaced by the alkyl group and the hydroxyalkyl radical, and the basis was replaced by 
the hydroxyalkyl radical. Therefore, let the hard capsule for physic containing the cellulose 
ether, gelling agent, and gelation adjuvant by which this invention was replaced by the alkyl 
group and the hydroxyalkyl radical, and the basis was replaced by the hydroxyalkyl radical, and 
its manufacture method be the summary. 

As cellulose ether replaced by the hydroxyalkyl radical, although the alkyl group used in this 
invention and a hydroxyalkyl radical, and a basis can mention the hydroxypropyl 
methylcellulose or hydroxypropylcellulose, they are the optimal in this in the point of the 
mechanical strength under a hydroxypropyl-methylcellulose coat moldability and low-water- 
flow part. 

On the other hand, although a carrageenan, a tamarind seed polysaccharide, pectin, curdlan, 
gelatin, a furcellaran, an agar, etc. can be illustrated as an usable gelling agent in this 
invention, since it becomes usable by addition with a carrageenan little from the gelation 
nature which whose gel strength was high and was moreover excellent under coexistence with 
specific ion being shown, it is especially suitable. In addition, although three sorts, a kappa 
carrageenan, an IOTA carrageenan, and a lambda carrageenan, are known by the above- 
mentioned carrageenan, the kappa and IOTA carrageenan which have gelation ability in this 
invention can be used for it. As a gelation adjuvant of this gelling agent carrageenan, about a 
kappa carrageenan, one sort of potassium ion, ammonium ion, and calcium ion or two sorts or 
more can be mentioned, and calcium ion can be mentioned about an IOTA carrageenan. 
By the way, the concentration of the immersion fluid at the time of molding of the hard 
capsule for this invention physic (manufacture), i.e., a basis aqueous solution, contains the 
cellulose ether replaced by the alkyl group and the hydroxyalkyl radical, or the hydroxyalkyl 
radical, and contains 0.1 - 0.5 % of the weight, and a gelation adjuvant for a gelling agent in 
0.01 - 0.50% of the weight of the range five to 25% of the weight, respectively. At less than 5 % 
of the weight, if it is difficult to make the capsule coat of sufficient thickness form and the 
concentration of the cellulose ether replaced by the alkyl group concerned and the 
hydroxyalkyl radical, or the hydroxyalkyl radical exceeds 25 % of the weight, the jelly viscosity 
of a basis will become high and it will become difficult to cast [ of the uniform capsule coat by 
dip coating ] the concentration of the cellulose ether replaced by the alkyl group and 
hydroxyalkyl radical, or hydroxyalkyl radical in a basis aqueous solution. Therefore, especially 
the desirable concentration of the cellulose ether replaced by the alkyl group and the 
hydroxyalkyl radical, or the hydroxyalkyl radical is 13 - 1 7 % of the weight. 
If it slips down from a pin, without on the other hand the basis aqueous solution with which 
the concentration of the carrageenan as a gelling agent adhered to the molding pin at less 
than 0.1 % of the weight at the time of immersion molding gelling and 0.5 % of the weight is 
exceeded conversely, it will become easy to generate a gelation film in an immersion fluid 
vessel-wall side, and like the above-mentioned case, the jelly viscosity of a basis becomes 
high and molding of the uniform capsule coat by dip coating not only becomes difficult, but will 
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cause trouble at the time of capsule coat molding. Therefore, as optimum density of the 

gelling agent concerned, it is 0.15 - 0.30 % of the weight. 

Furthermore, the use which crosses said under range and a range also about the 

concentration of said gelation adjuvant produces the case of a gelling agent, and same un- 

arranging. Therefore, as optimum density of this gelation adjuvant, it is 0.05 - 0.20 % of the 

weight. 

In this invention, it does not bar blending suitably coloring agents, such as coloring matter and 
a pigment, opaquer, or perfume if needed in said basis like the well-known hard capsule for 
physic. 

The hard capsule for this invention physic is manufactured according to the usual immersion 
casting method like a well-known gelatin hard capsule. That is, if it requires for the cellulose 
ether replaced by the alkyl group and the hydroxyalkyl radical, or the hydroxyalkyl radical, a 
gelling agent and a gelation adjuvant, and a pan, a coloring agent, opaquer, perfume, etc. will be 
blended suitably, a basis aqueous solution will be adjusted, an immersion molding pin is 
immersed in this aqueous solution, and a hard capsule coat is obtained according to a 
conventional method below. At this time, the temperature of this basis aqueous solution, i.e., 
immersion fluid, is good to adjust to 50-52 degrees C. If the temperature of immersion fluid 
separates from said range, the jelly viscosity of this immersion fluid will change delicately, 
adhesion of immersion fluid at the molding pin at the time of immersion molding is not 
performed good, but it becomes difficult to obtain a uniform capsule coat as a result. 
Henceforth, it is completely the same as the case of manufacture of the well-known 
ZERATEN hard capsule by dip coating that the coat from raising of the immersion molding pin 
from immersion fluid, desiccation, and a molding pin strips off (sampling), and the hard capsule 
of a predetermined size is obtained through production processes, such as decision. However, 
the case of this invention capsule takes long duration a little to the gelation duration of the 
basis immersion fluid in an immersion molding pin outside surface with 30 - 60 seconds to 
being 4-7 seconds in the case of a gelatin basis. 
[Function] 

Since this invention has the feature which was mentioned above, gelation of a basis is 
attained without requiring special heating, and it can form a flexible capsule coat also by the 
low water daily dose. 
[Example] 

This invention is explained in full detail still more concretely according to an example below. 
Example 1 18.4g (gelation adjuvant concentration: 0.08 % of the weight) of potassium chloride 
is added into [ purified water 19.55** ] about 70 degrees C, and it dissolves, kappa 
carrageenan 39.1 g (gelling-agent concentration: 0.17 % of the weight) is added further, and it 
dissolves, agitating these. 

Next, it dissolves lowering this solution temperature to 50 degrees C, and agitating the 
hydroxypropyl methylcellulose, after supplying agitating hydroxypropyl-methylcellulose 3.45kg 
(cellulosic concentration: 15 % of the weight) to this solution and making it distribute in warm 
water, and after that, it puts for 7 hours and degassing is carried out. 
Thus, the adjusted immersion fluid (basis aqueous solution) is taught to the well-known 
capsule manufacturing installation by dip coating, and the hard capsule of size No. 2 is 
obtained from a conventional method, holding the temperature of said immersion fluid at 50- 
52 degrees C. 

Trial -1 (evaluation to the crack of an empty capsule) 

About this invention hard capsule and the gelatin hard capsule as contrast which were 
obtained in said example, it was left for four days under the conditions of 1 2%RH, respectively, 
and the content moisture in a coat was reduced. Moreover, after drying at 105 degrees C 
about this sample for 2 hours, respectively and, making the content moisture in a coat 0% on 
the other hand, the crack condition was observed for both the sample capsule by the falling 
weight test method (49.7g weight is dropped from a height of 20cm), and the acupressure 
examining method. 

Although the result is shown in the 1st table, it turns out that the hard capsule concerning 
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this invention is a pile thing clearly at a crack compared with a gelatin hard capsule. 
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Trial -2 (evaluation to the equilibrium moisture of a coat) 

About the hard capsule and said contrast capsule of this invention obtained in the example, it 
was left for ten days under the condition with a humidity [ of 43%RH ], and a temperature of 
25 degrees C, and after checking having reached at the balance, capsule moisture was 
measured by the loss-on-drying method, and the equilibrium moisture of a coat was 
investigated, respectively. 

Although the result is shown in the 2nd table, the hard capsule of this invention has clearly 
low equilibrium moisture compared with a gelatin hard capsule, and it turns out that it is a low 
content moisture capsule. 
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Trial -3 (evaluation to the clarity and color of solution of an empty capsule) 
About this invention hard capsule obtained in the example, and said contrast capsule, the 
clarity-and-color-of-solution trial using the purified water warmed at 37**1 degree C was 
performed on the standard conditions of a Japanese pharmacopoeia convention. 
Although the result is shown in the 3rd table, a clarity and color of solution is completed 
within 10 minutes of the method convention of a station, and the hard capsule of this 
invention does not cause use top trouble, although a clarity and color of solution becomes 
late from a contrast capsule. 
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Trial -4 (evaluation to collapsibility) 

About this invention capsule obtained in the example, and said contrast capsule, it was filled 
up with corn starch, respectively and the disintegration test using the 1st liquid warmed at 
37**1 degree C on the standard conditions of a Japanese pharmacopoeia convention was 
performed. 

a result — the 4th table -1 — and — said — although this invention hard capsule became a 
little slow t decay ] from the contrast capsule as shown in -2, it was checked that it is the 
hard capsule which all the contents flow out completely and it can fully use practically within 
3-5 minutes. 
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[Effect of the Invention] 

Since the hard capsule for this invention physic makes main bases the cellulose ether 
replaced by the alkyl group and the hydroxyalkyl radical, or the hydroxyalkyl radical as above- 
mentioned, it enjoys the property of the coat cast with this cellulosic as a feature of a hard 
capsule as it is. That is, according to this invention, the hard capsule of (1) low moisture 
content can be obtained, the hard capsule for physic which was further excellent also in the 
mechanical strength of the coat is offered, and the thing of it can be carried out. 

(2) Since the equilibrium moisture in a coat is low, it can be filled up in the hard capsule 
concerned as it is also to the drugs which are easy to receive a bad influence with moisture, 
and capsule-izing is easy. 

(3) A capsule coat does not insolubilize by the reaction with an aldehyde group or a carbonyl 
group. 

(4) Without requiring special equipment and a special activity, since a gelling agent and a 
gelation adjuvant are used as an accessory constituent of a basis, the hard capsule 
manufacturing installation by well-known dip coating can be used as it is, and the hard capsule 
concerned can be offered cheaply. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL FIELD 
[Industrial Application] 

This invention relates to the new hard capsule for physic, the hard capsule of the low content 
moisture content which does not use gelatin especially well-known to a basis, the hard 
capsule for physic that made the water-soluble cellulosic the basis in more detail, and its 
manufacture method. 



[Translation done.] 
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PRIOR ART 

[Description of the Prior Art] 

As everyone knows, the hard capsule for physic usually makes gelatin a basis, and is cast by 
this from plasticizers, such as a glycerol or a sorbitol, and the coat constituent with which 
addition combination of opaquer, a color, or the pigment was suitably carried out when 
requiring further. And this thing usually holds about 10 - 15% of the weight of moisture in this 
capsule coat. 

If the content moisture in a capsule coat becomes 10 or less % of the weight, the plasticity of 
a coat will be lost, the shock resistance at the time of restoration of the drugs into the 
capsule concerned is spoiled remarkably, and it stops being equal to use. Moreover, if the 
empty or drugs restoration back is not asked but the content moisture content in a coat falls 
also at the time of conservation of this capsule, this coat contracts and it cannot avoid that 
fitting of a cap and the body becomes loose with time. Therefore, it is indispensable to make 
fixed moisture hold in the coat by the well-known gelatin hard capsule to apply as above- 
mentioned. 

However, it decomposes and this gelatin hard capsule has caused [ the fall of the potency of 
a chief remedy, deterioration, discoloration, and ] un-arranging, such as ^solubilization of a 
capsule coat, further, when the drugs with which the interior was filled up for the moisture in 
said coat tend to receive hydrolysis, or when two or more sorts of drugs with an interaction 
are contained. 

Various amelioration and a proposal are made about the hard capsule for physic until now that 
such a defect should be canceled. For example, the water-soluble cellulose ether with which 
some or all of a hydroxyl group of a cellulose was replaced by the alkyl group or the hydroxy 
group is used as a basis, a molding pin is immersed in this water-soluble immersion fluid, and 
the manufacturing method of the hard capsule which forms a coat is indicated by JP,47- 
431 0,B. Moreover, poly vinyl alcohol (PVA) is blended with said water-soluble cellulose ether, 
and it is indicated by JP,61-100519,A and the 62-266060 official report about the method of 
obtaining a hard capsule from this water-soluble immersion fluid. 



[Translation done.] 
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EFFECT OF THE INVENTION 
[Effect of the Invention] 

Since the hard capsule for this invention physic makes main bases the cellulose ether 
replaced by the alkyl group and the hydroxyalkyl radical, or the hydroxyalkyl radical as above- 
mentioned, it enjoys the property of the coat cast with this cellulosic as a feature of a hard 
capsule as it is. That is, according to this invention, the hard capsule of (1) low moisture 
content can be obtained, the hard capsule for physic which was further excellent also in the 
mechanical strength of the coat is offered, and the thing of it can be carried out. 

(2) Since the equilibrium moisture in a coat is low, it can be filled up in the hard capsule 
concerned as it is also to the drugs which are easy to receive a bad influence with moisture, 
and capsule-izing is easy. 

(3) A capsule coat does not insolubilize by the reaction with an aldehyde group or a carbonyl 
group. 

(4) Without requiring special equipment and a special activity, since a gelling agent and a 
gelation adjuvant are used as an accessory constituent of a basis, the hard capsule 
manufacturing installation by well-known dip coating can be used as it is, and the hard capsule 
concerned can be offered cheaply. 

[Translation done.] 
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TECHNICAL PROBLEM 

[Problem (s) to be Solved by the Invention] 

However, without said basis immersion fluid carrying out gelation solidification, if the heating is 
not enough since the coat adhering to the pin for molding or this pin itself is heated, gelation 
molding is carried out and it is manufactured, after the pin for molding is immersed in the 
basis immersion fluid of an aqueous solution cellulosic, immersion fluid slips down and these 
capsules for physic cannot obtain the capsule coat which may be satisfied practically from 
the pin for molding. Moreover, if heating temperature is too high, it will produce un-arranging - 

- a wrinkle tends to go into the coat at the time of gelation. Especially in the case of the 
latter, in case immersion gelation of the water-soluble cellulosic adhering to the pin for 
molding is carried out by underwater [ hot ], molding begins to melt underwater slightly, and it 
is [ this ] a sake. It is difficult it not only to become difficult to obtain a uniform coat, but for 
there to be a thing of molding, i.e., a capsule coat, for which a crack is generated plentifully 
from the pin for desiccation backward molding, even if it faces stripping off, and to obtain the 
hard capsule for physic of low moisture content practical anyway, since that jelly strength of 
this thing is small, furthermore, equipment and actuation special to enforcing these capsule 
manufacturing methods — needing — the immersion from the usual gelatin basis — molding - 

- the most general well-known capsule manufacturing installation cannot be used as it is. 
It is thought out in the above conditions and is going to improve the difficulty of the hard 
capsule which consists of a water-soluble above-mentioned cellulosic, and un-arranging, and 
the equilibrium moisture in a capsule coat is low, and does not embrittle under a low humidity 
condition, but this invention uses the crack after the drugs restoration by moisture, 
deterioration, etc. as a prevention plug. 



[Translation done.] 
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MEANS 

[The means for solving a technical problem] 

Gelation under a room temperature is enabled by adding and blending a gelling agent and a 
gelation adjuvant with this by making into a basis the cellulose ether with which this invention 
was replaced by the alkyl group and the hydroxyalkyl radical, and the basis was replaced by 
the hydroxyalkyl radical. Therefore, let the hard capsule for physic containing the cellulose 
ether, gelling agent, and gelation adjuvant by which this invention was replaced by the alkyl 
group and the hydroxyalkyl radical, and the basis was replaced by the hydroxyalkyl radical, and 
its manufacture method be the summary. 

As cellulose ether replaced by the hydroxyalkyl radical, although the alkyl group used in this 
invention and a hydroxyalkyl radical, and a basis can mention the hydroxypropyl 
methylcellulose or hydroxypropylcellulose, they are the optimal in this in the point of the 
mechanical strength under a hydroxypropyl-methylcellulose coat moldability and low-water- 
flow part. 

On the other hand, although a carrageenan, a tamarind seed polysaccharide, pectin, curdlan, 
gelatin, a furcellaran, an agar, etc. can be illustrated as an usable gelling agent in this 
invention, since it becomes usable by addition with a carrageenan little from the gelation 
nature which whose gel strength was high and was moreover excellent under coexistence with 
specific ion being shown, it is especially suitable. In addition, although three sorts, a kappa 
carrageenan, an IOTA carrageenan, and a lambda carrageenan, are known by the above- 
mentioned carrageenan, the kappa and IOTA carrageenan which have gelation ability in this 
invention can be used for it. As a gelation adjuvant of this gelling agent carrageenan, about a 
kappa carrageenan, one sort of potassium ion, ammonium ion, and calcium ion or two sorts or 
more can be mentioned, and calcium ion can be mentioned about an IOTA carrageenan. 
By the way, the concentration of the immersion fluid at the time of molding of the hard 
capsule for this invention physic (manufacture), i.e., a basis aqueous solution, contains the 
cellulose ether replaced by the alkyl group and the hydroxyalkyl radical, or the hydroxyalkyl 
radical, and contains 0.1 - 0.5 % of the weight, and a gelation adjuvant for a gelling agent in 
0.01 - 0.50% of the weight of the range five to 25% of the weight, respectively. At less than 5 % 
of the weight, if it is difficult to make the capsule coat of sufficient thickness form and the 
concentration of the cellulose ether replaced by the alkyl group concerned and the 
hydroxyalkyl radical, or the hydroxyalkyl radical exceeds 25 % of the weight, the jelly viscosity 
of a basis will become high and it will become difficult to cast [ of the uniform capsule coat by 
dip coating ] the concentration of the cellulose ether replaced by the alkyl group and 
hydroxyalkyl radical, or hydroxyalkyl radical in a basis aqueous solution. Therefore, especially 
the desirable concentration of the cellulose ether replaced by the alkyl group and the 
hydroxyalkyl radical, or the hydroxyalkyl radical is 13 - 17 % of the weight. 
If it slips down from a pin, without on the other hand the basis aqueous solution with which 
the concentration of the carrageenan as a gelling agent adhered to the molding pin at less 
than 0.1 % of the weight at the time of immersion molding gelling and 0.5 % of the weight is 
exceeded conversely, it will become easy to generate a gelation film in an immersion fluid 
vessel-wall side, and like the above-mentioned case, the jelly viscosity of a basis becomes 
high and molding of the uniform capsule coat by dip coating not only becomes difficult, but will 
cause trouble at the time of capsule coat molding. Therefore, as optimum density of the 
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gelling agent concerned, it is 0.15 - 0.30 % of the weight. 

Furthermore, the use which crosses said under range and a range also about the 

concentration of said gelation adjuvant produces the case of a gelling agent, and same un- 

arranging. Therefore, as optimum density of this gelation adjuvant, it is 0.05 -O.20 % of the 

weight. 

In this invention, it does not bar blending suitably coloring agents, such as coloring matter and 
a pigment, opaquer, or perfume if needed in said basis like the well-known hard capsule for 
physic. 

The hard capsule for this invention physic is manufactured according to the usual immersion 
casting method like a well-known gelatin hard capsule. That is, if it requires for the cellulose 
ether replaced by the alkyl group and the hydroxyalkyl radical, or the hydroxyalkyl radical, a 
gelling agent and a gelation adjuvant, and a pan, a coloring agent, opaquer, perfume, etc. will be 
blended suitably, a basis aqueous solution will be adjusted, an immersion molding pin is 
immersed in this aqueous solution, and a hard capsule coat is obtained according to a 
conventional method below. At this time, the temperature of this basis aqueous solution, i.e., 
immersion fluid, is good to adjust to 50-52 degrees C. If the temperature of immersion fluid 
separates from said range, the jelly viscosity of this immersion fluid will change delicately, 
adhesion of immersion fluid at the molding pin at the time of immersion molding is not 
performed good, but it becomes difficult to obtain a uniform capsule coat as a result. 
Henceforth, it is completely the same as the case of manufacture of the well-known 
ZERATEN hard capsule by dip coating that the coat from raising of the immersion molding pin 
from immersion fluid, desiccation, and a molding pin strips off (sampling), and the hard capsule 
of a predetermined size is obtained through production processes, such as decision. However, 
the case of this invention capsule takes long duration a little to the gelation duration of the 
basis immersion fluid in an immersion molding pin outside surface with 30 - 60 seconds to 
being 4-7 seconds in the case of a gelatin basis. 

[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 2004/02/04 



1/1 ^-v 



* NOTICES * 

Japan Patent Office is not responsible for any 
daiages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
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OPERATION = 
[Function] 

Since this invention has the feature which was mentioned above, gelation of a basis is 
attained without requiring special heating, and it can form a flexible capsule coat also by the 
low water daily dose. 

[Translation done.] 
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EXAMPLE 
[Example] 

This invention is explained in full detail still more concretely according to an example below. 
Example 1 18.4g (gelation adjuvant concentration: 0.08 % of the weight) of potassium chloride 
is added into [ purified water 19.55** ] about 70 degrees C, and it dissolves, kappa 
carrageenan 39.1 g (gelling-agent concentration: 0.17 % of the weight) is added further, and it 
dissolves, agitating these. 

Next, it dissolves lowering this solution temperature to 50 degrees C, and agitating the 
hydroxypropyl methylcellulose, after supplying agitating hydroxypropyl-methylcellulose 3.45kg 
(cellulosic concentration: 15 % of the weight) to this solution and making it distribute in warm 
water, and after that, it puts for 7 hours and degassing is carried out. 
Thus, the adjusted immersion fluid (basis aqueous solution) is taught to the well-known 
capsule manufacturing installation by dip coating, and the hard capsule of size No. 2 is 
obtained from a conventional method, holding the temperature of said immersion fluid at 50- 
52 degrees C. 

Trial -1 (evaluation to the crack of an empty capsule) 

About this invention hard capsule and the gelatin hard capsule as contrast which were 
obtained in said example, it was left for four days under the conditions of 12%RH, respectively, 
and the content moisture in a coat was reduced. Moreover, after drying at 105 degrees C 
about this sample for 2 hours, respectively and, making the content moisture in a coat 0% on 
the other hand, the crack condition was observed for both the sample capsule by the falling 
weight test method (49.7g weight is dropped from a height of 20cm), and the acupressure 
examining method. 

Although the result is shown in the 1st table, it turns out that the hard capsule concerning 
this invention is a pile thing clearly at a crack compared with a gelatin hard capsule. 
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Trial -2 (evaluation to the equilibrium moisture of a coat) 

About the hard capsule and said contrast capsule of this invention obtained in the example, it 
was left for ten days under the condition with a humidity [ of 43%RH ], and a temperature of 
25 degrees C, and after checking having reached at the balance, capsule moisture was 
measured by the loss-on-drying method, and the equilibrium moisture of a coat was 
investigated, respectively. 

Although the result is shown in the 2nd table, the hard capsule of this invention has clearly 
low equilibrium moisture compared with a gelatin hard capsule, and it turns out that it is a low 
content moisture capsule. 
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Trial -3 (evaluation to the clarity and color of solution of an empty capsule) 
About this invention hard capsule obtained in the example, and said contrast capsule, the 
clarity-and-color-of-solution trial using the purified water warmed at 37**1 degree C was 
performed on the standard conditions of a Japanese pharmacopoeia convention. 
Although the result is shown in the 3rd table, a clarity and color of solution is completed 
within 10 minutes of the method convention of a station, and the hard capsule of this 
invention does not cause use top trouble, although a clarity and color of solution becomes 
late from a contrast capsule. 

m 3 m 











8' 16" r2T~9'45" 




3' 53" 3'26"~4' 45" 



Trial -4 (evaluation to collapsibility) 

About this invention capsule obtained in the example, and said contrast capsule, it was filled 
up with corn starch, respectively and the disintegration test using the 1st liquid warmed at 
37**1 degree C on the standard conditions of a Japanese pharmacopoeia convention was 
performed. 

a result — the 4th table -1 — and — said — although this invention hard capsule became a 
little slow [ decay ] from the contrast capsule as shown in -2, it was checked that it is the 
hard capsule which all the contents flow out completely and it can fully use practically within 
3-5 minutes. 
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